The legal effect of a pardon as distinct from a commutation or other reprieve is, surprisingly, an unsettled question. One view is that the effect is as if the offense had never happened. The offense is purged from the offender's record, his civil rights are restored (the right to vote, the right to own guns, etc.), the conviction cannot be used to impeach (undermine) his testimony in a trial, the conduct underlying the offense cannot be used against him in a civil proceeding (to disbar him, for example, if he's a lawyer), and so it is as if he had never been convicted in the first place. 5 The other view, currently in the ascendant, is that the only legal effect of a pardon is to eliminate the express statutory disabilities of a conviction. 6 So if a statute imposes a heavier sentence on a recidivist, denies the right to vote to a felon, or disqualifies a felon from obtaining certain government contracts, the pardon eliminates these consequences, but the conduct underlying the conviction can be used in civil proceedings against the individual, for example disbarment proceedings.
We have been speaking merely of the legal consequences of a pardon. Nonlegal consequences may well loom larger for many pardoned individuals. Some individuals are pardoned because of a belief that they were unjustly convicted or sentenced. 7 As a result, a pardon (as opposed to a sentence commutation) carries some connotation of vindication, even though, in fact, many pardons are granted for unrelated reasons. And sometimes pardons are granted in recognition of postconviction good behavior by the individual, which gives them something of the aura of a prize, even though, once again, many pardons are granted for unrelated reasons. Assuming imperfect information about pardons, individuals who receive pardons for reasons unrelated to the justice of their conviction or their postconviction behavior can in effect free ride on the "merits" pardons. Notice that the availability of pardons for postconviction good behavior combats recidivism by means of a carrot, complementing the more common stick approach (heavier punishment for recidivists than for first offenders).
"Injustice" pardons are likelier in politically turbulent eras, such as the Civil War and the Vietnam War, and in eras in which the probability of convicting an innocent person was high, as it is not in periods in which the crime rate is high relative to prosecutorial resources so that prosecutors are in effect fishing in a well-stocked pond of guilty persons.
The paper is organized as follows. Part II develops a simple economic model of the demand for and supply of presidential pardons (including commutations and other prisoner outcomes such as the likelihood that a persons sentenced to death will have his sentence commuted. They find, for example, that blacks and women are less likely to be executed and that lame-duck and Democratic governors are more likely to commute a person's death sentence. Jaired Stallard, "Abuse of the Pardon Power: A Legal and Economic Perspective," 1 Depaul Business and Commercial Law Journal 103 (2002), models pardons as the outcome of a demand and supply process reflecting society's demand for and the president's supply of pardons. We also use a demand-supply framework but focus on factors that underlie the president's demand and the individual's incentive to apply for a pardon. We also use regression analysis to test several implications of the model. clemency grants). We limit our analysis to presidential pardons, although most state governors have comparable power to pardon state offenses and commute sentences. 8 Part III presents and analyzes data on presidential pardons between 1900 to 2005, using regression analysis to test implications of the economic model.
II. AN ECONOMIC MODEL OF PARDONS

A. The Number of Pardon Applications
The incentive to apply for a pardon is based on the expected benefits of obtaining one, including the legal benefits (the restoration of rights), the psychological benefit of eliminating a criminal record, and any positive reputational and financial benefits. 9 The benefits (B) will tend to be smaller, the longer the time interval between the completion of sentence and the grant of the pardon because it delays the start of the benefit period. Benefits will also be smaller for older persons, as they will have fewer years in which to enjoy them. The benefits of a pardon are also likely to be lower in a high-crime era, since fewer persons seeking a pardon for offenses committed in that era will be able to make a persuasive "injustice" claim; and the fewer such claims, the less likely a pardon is to be perceived by the public as a form of vindication. Expected benefits also depend on the probability (p) that a pardon will be granted which, in turn, will depend on the willingness of the president to grant pardons.
The costs to persons seeking a pardon include the legal and other fees incurred in applying. The legal costs probably are low, since the pardon procedure is less formal than ordinary litigation. A larger cost than the legal cost to many individuals who have criminal records and might like to be pardoned is the cost of identifying oneself to the government, thereby inviting an investigation of one's postconviction behavior, an investigation that might generate adverse publicity or unearth evidence of new crimes. Career criminals, therefore, are unlikely to seek pardons. An additional cost is the cost of performing whatever postconviction "good works" are necessary to give a person a good shot at obtaining a pardon. Provisionally, we assume that the full monetary and nonmonetary costs of applying for a pardon are identical across individuals and equal to x.
Let N persons be eligible for pardons in a given period, where N equals the number of persons who have completed their criminal sentences and satisfied other conditions (e.g., five or more years of good behavior since being released from prison) to become pardon eligible and even some individuals who have not yet been tried for a crime but who have been or are likely to be indicted. 10 Let all these individuals face the same probability (= p) of being pardoned but receive different monetary and non-monetary benefits 8 See Clifford Dorne and Kenneth Gewerth, "Mercy in a Climate of Retributive Justice: Interpretations from a National Survey of Executive Clemency Procedures," 25 New England Journal on Criminal and Civil Confinement 413, 427-431 (1999) . In some states, however, a pardon board, rather than the governor, is vested with the pardon authority. Id. at 427. 9 In the model we define pardons narrowly to exclude sentence commutations, reprieves, and fine remissions. We could easily expand the model to include these additional forms of clemency but to do so would complicate the analysis without altering its results. In several instances, however, in the model we include all forms of clemency. 10 If we expanded the analysis to cover all clemency applications, N would also include individuals who have not completed their full sentence but hope to have their sentence commuted, or who seek to have their fine reduced or eliminated or their execution delayed or commuted. from a pardon. Let pB i denote the expected benefits for the ith individual (i=1,...,N). An eligible risk-neutral person thus will apply for a pardon if
where v i equals i's expected net benefit from a pardon. Alternatively, one could view v i as the monetary equivalent of the maximum political support plus direct and indirect monetary contributions the applicant is willing to transfer to the president in order to obtain a pardon with a probability p. From equation (1), it follows that v i will be greater, the greater the benefits from a pardon, the higher the probability of being pardoned, and the lower the cost of applying and persuading the president to grant a pardon. 11 We can order v i from its highest to lowest value and write the number of persons (N a ≤ N) who apply for a pardon as
where ∂N a /∂p > 0 and z denotes an index of all other variables that affect the number of pardon applications (via their influence on the variables in equation (1)). That is, as p increases, the number of applicants will increase, pushing B i down until at the margin p is once again equal to x/B i. Additional applications beyond that point would imply that p < x/B i for the marginal applicant, and therefore v i would be negative. Figure 1 illustrates the pardon-application supply function. The curve labeled N a (p, z 0 ) indicates that the as p increases, the number of pardon applications increases, if the values of the other variables (z 0 ) and the underlying B i function are held constant. Suppose, for example, that there is a general increase in overall pardon benefits or reduction in application costs x such that z 1 > z 0 . This will shift the supply function in Figure 1 outward from N a (p, z 0 ) to N a (p, z 1 ) and the number of applications will increase for each value of p.
FIGURE 1 Demand and Supply of Applicants
The supply elasticity of applicants in Figure 1 will depend on the variability in B i and x (which, to simplify, we assumed constant) among persons eligible to apply for a pardon. In general, the more homogeneous these variables are, the smaller the differences in v i will be and the more elastic the supply curve. In the limit, if all eligible persons had identical benefits and costs, the supply curve would be horizontal at that level of p at which v i = 0. Alternatively, the greater the differences in B i and x among eligible persons, the less elastic the supply curve.
B. The Pardon Decision
The willingness of the president to grant a pardon is governed by the personnel and political costs, and benefits, to the president and his advisers of granting the application. A Pardon Attorney in the Justice Department, and his staff, process the applications in the first instance (though as with many of the Clinton pardons, there is nothing to prevent a pardon applicant from applying directly to the president). Because many pardons are controversial, we expect the president and his closest advisors to be directly involved in the decision on whether to grant an application.
The political costs are likely to be greater, the greater public anxiety over crime, which can be proxied by the current crime rate. Similarly, the higher the rate of recidivism for a class of crimes, the higher the political cost of granting a pardon to someone in that group. Stinginess in granting pardons could be a way of currying favor with groups strongly opposed to crime, and since those groups tend to support Republicans, we might expect Republican presidents to grant pardons less frequently than Democratic presidents. The political costs (as well as benefits) may of course differ greatly among appli- The benefits of pardoning to the president may include financial benefits in the form of eliciting campaign contributions or donations to a future presidential library from the pardoned individual or his supporters, but political benefits are likely to dominate, such as benefits from currying favor with a group that the president seeks the support of, such as (in the case of a Democratic president) Vietnam War protesters and their supporters. Third, there is the "carrot" benefit, which holds out the prospect of a pardon in order to encourage postconviction good behavior and thereby reduce recidivism.
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Formally, the president maximizes his net political benefits (π) with respect to the number of persons he pardons (N p ) by setting Let N p * equal the number of pardons that maximizes π. N p * equals N a p, the number of applications multiplied by the probability of a pardon. There are an infinite number of combinations of p and N a that yield N p *, meaning that the president is indifferent between a small number of applicants facing a high probability of being pardoned and a relatively large number of applicants facing a low probability. This is illustrated by the curve labeled N p * in Figure 1 , which represents the president's demand for applicants at different prices (i.e., different probabilities). At all points along the demand curve, the number of pardons is constant and equal to N p *. 13 Alternatively, one can interpret the N p * curve as an indifference curve indicating various combinations of N a and p that maximize the president's net benefits: all points to the right and above the curve yield combinations of N a and p where N p > N p * and therefore greater costs than benefits; and all points to the left and below yield values of N a and p where N p < N p * and therefore, greater reductions in benefits than savings in costs.
C. Equilibrium Outcomes
In Figure 1 , the equilibrium outcome occurs where the president's demand curve for applicants intersects the supply curve of applicants. Although equation (3) assumed that the president is indifferent among various combinations of N a and p that yield the value for N p that maximizes his net benefits, only one such combination will be consistent with the applicants' supply response to increases in p. 14 12 These differences are excluded from the formal model because, as noted above, we assume that the probability of a pardon being granted is the same (ex ante) for all applicants. We note shortly, however, how differences in political costs and benefits across individuals can be incorporated into the model. 13 We can write the president's "demand" curve as N a = kp -1 where k is a constant equal to N p *. Hence, the demand elasticity equals -1. 14 Let N p * denote the number of pardons that maximizes the president's net benefit and let p* and N a * denote values of p and N a along the supply curve that equal N p *. Since the applicant supply curve N a = N a (p) Figure 1 illustrates three possible equilibrium outcomes. The first occurs where the president's N p * curve intersects the supply curve (the curve labeled N a (p, z 0 )) of applicants at N a * and p*. The second assumes that the each applicant's benefit from a pardon (the B i in equation (2)) increases or his application costs (x) decrease. This shifts the supply curve downward to N a (p, z 1 ) (where z 1 > z 0 ) and yields an increase in the number of applications at each p. Assuming the president's net benefit function is unchanged, a new equilibrium will occur in Figure 1 at a lower p (p** < p*) that just offsets the increase in applicants (N a ** > N a *), Finally, suppose the president's value-maximizing number of pardons decreases (say because a Republican replaces a Democratic president) to N p **. A new equilibrium will occur where both the number of applicants and probability of successful application decrease from N a * to N a1 * and p* to p 1 *.
D. Implications and Extensions of the Model
Our model has a number of testable implications and extensions. These include the following.
1. Generally, the lower the president's marginal gains and the higher his marginal costs, the smaller the number of pardons. In terms of Figure 1 , the demand curve will shift downward, leading to a decrease in both p* and N a * and hence a decline in N p *. The relative changes in p* and N a * will depend on the elasticity of the applicant supply curve: the greater the elasticity, the smaller the decline in p* relative to N a *. Thus we would predict that greater anxiety about crime (i.e., higher crime rates) would increase the president's marginal costs and lead to fewer pardons, fewer applications, and a lower probability of success. Similarly, we expect that Republican presidents are likely to face higher marginal political costs, resulting in fewer applications, a lower probability of success, and hence fewer pardons.
2. The benefits and costs to the president of a pardon may be asymmetric with regard to the stage in the president's term in office. At the beginning of his first term and particularly at the end of his first term (when he is running for reelection), the political benefits are maximized, provided that there are pardon applicants whose success in obtaining pardons would be popular with the president's actual or potential supporters. The political benefits are minimized when he is a lame duck, except insofar as he has an interest, as normally he will, in his successor's being from the same party and thus more likely to continue his policies or at least not repudiate them. Nonpolitical benefits, however, such as donations to a future presidential library, are likely to be maximized when he is a lame duck. Assuming that the early and the later benefits are equal, the president still has to face political costs from opponents of his granting pardons to particular criminals. These political costs are likely to be greater early in his term and lower when he is a lame duck. From the cost factor alone, therefore, we might expect the bulk of pardons to occur towards the end of the president's term in office. More generally, we might expect an inverse relationship between the frequency of pardons and the time remaining before the president must leave office. We could modify Figure 1 to take account of these "years remaining" effects by shifting the demand curve further to the right the fewer years remaining in office, or the second-term demand curve to the right of the first term. In both has a positive slope, any value of p > p* yields N a > N a * and hence N p > N p *. Similarly, p < p* yields N a < N a * and N p < N p *. cases, the equilibrium values for N a , p and N p would be higher in the later years of a president's term.
3. Over the last 60 years (though mainly since 1980), the number of persons released from federal prisons has risen about fivefold to nearly 60,000 persons per year. Assuming the distribution of pardon benefits to persons applying for pardons and application costs is roughly the same over time (a question we consider later), this should yield a roughly fivefold increase both in the number of persons eligible for pardons and in applications over the 60-year period. That is, at each p the applicant supply curve should have shifted to the right, leading to a fivefold increase in N a . If the president's demand curve is unchanged, the net effect will be to reduce p and increase N a so that N p remains constant. Even if the increase in the number of persons released from prison shifted the president's demand curve to the right because the potential benefits of pardons would increase with the number of eligible persons to select among we expect this effect to be swamped by the outward supply shift. Hence, we would predict that as the number of persons released from federal prisons increased, the number of applications and pardons granted would increase while the probability of being pardoned would decrease.
4. Over time, the convicted felon's benefits from receiving a pardon have probably fallen and the costs of applying have risen. A larger fraction of persons who are pardoned have served their full sentence and the Justice Department's rules on pardons have expanded the interval between when the applicant completed his sentence and when the president (at least when he's acting on the advice of the Pardon Attorney) will consider pardoning him. Although not all eligible persons need be affected by these rules, overall they should shift the supply curve in Figure 1 to the left, lowering the equilibrium value of N a but raising that of p. But since these changes may be more than offset by the expansion in the number of eligible persons (see Figure 2) , the net effect on N a and p is uncertain. Indeed, tightening up eligibility standards may be a response to the growing number of persons released from federal prisons, a response intended to reduce the burden of having to deal with an increasing number of applications.
5. Equation (3) assumed that the president maximizes his net benefit with respect to the number of persons he pardoned (N p ) but has no preference as to which persons he pardons. A more realistic assumption is that applicants differ in characteristics that make them more of less attractive candidates for a pardon. For example, a person convicted of particularly heinous crime will have almost no chance of being pardoned, while someone convicted of a relatively minor offense who has devoted substantial time and money to charitable activities since his release from prison may have a good chance.
We can model these differences by separating applicants according to the political costs they would impose on the president if pardoned. To simplify, assume we can divide applicants into two equal size groups (I and II) such that pardoning individuals in group I imposes greater political costs than pardoning individuals in group II. We can then rewrite the president's net benefit function as
where N(I) p and N(II) p equal the number of persons pardoned in groups I and II respectively,\ and N p = N(I) p + N(II) p . We assume that persons in I and II have the same impact on G but different impacts on the H function, the political costs associated with pardons.
Maximizing (4) with respect to the number of pardons in each group requires that ∂G/∂N p = ∂H/∂N(I) p = ∂H/∂N(II) p , or in other words that the president's marginal gain equal the marginal harm within each group. Assuming the marginal harm is greater for I than II when the number pardoned within each group is the same, the president will pardon more persons from group II than from I because only then will the marginal harms be equal.
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So in Figure 1 there will be two demand curves, with the curve facing group I members being to the left of the curve facing group II members. Assuming identical supply curves (i.e., persons in both groups receive similar benefits from a pardon and incur comparable costs of applying), the equilibrium outcome will result in N(I) a * < N(II) a *, N(I) p *< N(II) p * and p(I)* < p(II)*. In words, there will be fewer applicants and pardons and a lower probability of being pardoned for persons in group I than those in group II.
III. EMPIRICAL ANALYSIS OF PARDONS
A. Data.
We have data on presidential clemency grants (we use the term "clemency grants" rather than pardons in this part of the paper because the data enable us to distinguish between pardons, commutations, reprieves, and remissions) for the years 1900 to 2005, comprising a total of 20,729 presidential clemency grants, which is an average of 196 per year, consisting of 135 pardons and 47 sentence commutations, plus 14 other grants of relief. The total number of clemency grants has ranged from 0 in six years (including five years since 1992) to a high of 639 in 1920 (including 341 commutations). If we look just at pardons, the numbers have ranged from 0 to a high of 424 in 1944. Overall, pardons account for about 70 percent of total clemency actions, commutations for 24 percent, and the remaining categories for about 6 percent. But in the last half century pardons have accounted for an increasing share of the total-91 percent in the period 1950 to 2005 compared to 58 percent before 1950. Finally, note that pardon data exclude blanket pardons that were issued after the end of the two world wars, the Korean War, and the Vietnam War to persons who had violated the Selective Service Act or had prior criminal convictions but been honorably discharged from military service. 15 If the marginal harm in I is everywhere greater than in II, then the president will not pardon any persons from group I. 16 It seems more likely that benefit (as opposed to having their sentence commuted) from a pardon (B i ) for a person in group I will be lower than in group II, in part, because persons in I will have served longer sentences (having been convicted of more serious crimes) and hence will have fewer years to enjoy the benefits of a pardon. Persons in I may also receive lower benefits per year because they are less likely to enjoy reputation gains. One suspects that the reputation of a person who has committed a heinous crime will be so tarnished that he will receive almost no benefit from a pardon. Lower benefits will result in a leftward rotation of the supply curve-i.e., at each p, there will be fewer applicants. In equilibrium, fewer persons in I than II will apply for and receive pardons but the probability of being pardoned may be lower or higher for I than II depending on the relative magnitudes of the shift in the supply and demand curves. 
B. Commutations
Several factors may explain the divergences between the pardon and commutation data.
1. Between 1919 and 1923, the peak commutation years, 48 percent of commutations involved persons convicted of violating liquor, espionage, and draft laws. 19 With the end of World War I in November 1918, the costs to the president of releasing persons imprisoned for violating the espionage and draft laws declined, which our model implies would lead to an increase in the number of commutations. Commutations continued at a relatively high level during the prohibition era (1919 to 1933); by 1932, prohibitionrelated offenses accounted for roughly 50 percent of all commutations. This is not surprising because prohibition had become widely unpopular before its repeal in 1933, and hence the costs to the president of commuting prohibition-related sentences would be small or even negative. And likewise for persons still in prison for liquor law violations after prohibition ended:in fact commutations peaked in 1936.
2. The main reason for the long-run decline in commutations was the passage of legislation in 1910 creating the federal parole system. Parole is a substitute for commutation, since a prisoner seeking to shorten his prison term can apply for either or both. 20 Prisoners whose parole applications are denied and seek to have their sentences commuted are likely to impose high political costs on the president, because he would be overriding experts who had concluded that the applicant should not be released. As Figure 3 shows, the number of federal prisoners paroled grew from an annual average of 351 between 1911 and 1920 to more than 7,400 in 1989 and then declined as more and more prisoners were sentenced under the sentencing guidelines. The simple correlation between the number of federal prisoners paroled and the number of commutations is -.44 for the 1900-2005 period. and -.54 if we restrict the data to the years before 1990. 21 19 We tabulated these numbers from information on the individual's offense that is listed in the commutation grant. 20 One counterweight is that some sentence commutations did not release the defendant but reduced his sentence in order to make him eligible for parole. See 3. The number of persons paroled declined substantially after 1989 because the guidelines eliminated parole for defendants sentenced under them.
22 Surprisingly, there was no corresponding increase in commutations in 1989, as our earlier analysis of the effect of parole would have predicted. For example, the mean number of annual commutations was 3.8 in the 1978-1988 period compared to 3.9 in the 1989-2005 period and 1.6 in the same period if we exclude 2001, when which outgoing President Clinton commuted the sentences of 40 federal prisoners, an unusual number. A possible explanation for why commutations did not increase after 1989 is that the political forces that had successfully pressed for the 1984 Crime Control Act (which created the guidelines regime and ended parole) and mandatory minimum sentences would have been offended by commutations suggestive of "softness" on crime. This factor could cancel out the efforts of federal prisoners to obtain commutations when the guidelines precluded the possibility of parole.
4. Although the number of sentence commutations remained relatively flat after the sentencing guidelines took hold, this did not deter prisoners from applying for commutations. The number of applications increased sharply after 1988, from an average of 214 per year in the 1967-1988 period to 620 in the 1989-2005 period. 23 This increase led to a sharp drop in the applicant's probability of success, from .04 in 1967-1987 to .005 in 1988-2005. Since the expected benefit of applying was falling, the increase in applications is puzzling. A possible explanation is that the cost of applying is so slight that the number of applications increased because of the absence of alternative ways to reduce one's sentence. 22 The Comprehensive Crime Control Act of 1984 established the U.S. Sentencing Commission, which promulgated sentencing guidelines that went into effect on November 1, 1987. After some district courts invalidated the guidelines, the Supreme Court upheld their validity in Mistretta v. United States, 488 U.S. 361 (1989) . 23 1967 is the first year in which applications for commutations are separated from clemency applications.
C. Clemency Applications
Our model predicts that the number of persons who apply for clemency will depend positively on the probability the request will be granted and the resulting benefits, and negatively on the full costs of filing an application. In addition, we also expect that the greater the number of eligible persons (as proxied by the number of persons in federal prisons and those recently released after serving their sentence), the greater the number of applications other things constant. We combine applications for commutation and for pardons in this section because separate data for these two forms of clemency are available only since 1967, whereas combined data are available for 1900 through 2005. Figure  4 presents data on all clemency applications from 1900 to 2005 and on pardon applications from 1967 to 2004. Total clemency applications increased from 1900 to 1929, consistent with the growth in prohibition and selective service commutations that during this period; trended downward over the next 70 years; but increased substantially beginning in the late 1980s with the introduction of the sentencing guidelines (which, as we noted, produced an increase in the number of applications for commutation). In between, we observe a sharp increase in the late 1960s undoubtedly related to the large number of Vietnam War and civil rights protesters prosecuted during that period.
Notice also the divergence between the pardon and clemency applications beginning in early 1990s. Pardon applications fell from about 400 to 250 between 1967 and 2005. Clemency applications fell from 1967 to 1989 but then the sentencing guidelines kicked in, leading to a sharp increase in commutation applications (as shown by the difference between the two figures in Figure 4 ) that more than offset the decline in pardon applications. 24 The net result was a tripling on clemency applications in the post-1989 period. 24 Because we assign clemency applications received by the incoming president in the transition year to the next year, the number of applications we record in each president's first year is based on 17 or 20 months (depending on whether the fiscal year starts July 1 or Oct. 1). This tends to overstate the first-year transition numbers compared to a 12-month period.
As mentioned earlier, we expect that the greater the number of inmates in federal prisons and the greater the number of persons released from prison, the greater the number of clemency applications. The former compose the population of potential commutation applicants and the latter the population of eligible pardon applicants since most persons who are eventually pardoned will have completed their sentences. ) to keep pace with the number of pardon eligible persons presents a puzzle. Our model suggests a possible explanation that we consider below; namely, that the expected benefits of pardons have declined over time, in part, because it takes more time after release to obtain a pardon (which in turn reduces the number of years over which one can enjoy the benefits of a pardon). The increase in pardon applications during Clinton's presidency, and particularly in his second term, may reflect pent-up demand after 12 years of Republican presidents since, as we show later, on average Republicans grant fewer pardons than Democratic presidents. Figure 6 reveals a steady increase in the average interval between conviction and pardon, from about 5 years in the 1930s to close to 20 years in the most recent period. This increase cannot be accounted for by the growth in the average time served of persons released from federal prison; which increased from only about 1.5 years to 2.5 years over the period covered by our data. The change in the Pardon Attorney's rules (which lengthened the required time after release from prison before filing a pardon application from three to five years in 1962 to five to seven years in 1983) are too slight to explain the rest of the increase. The government may be using queuing to limit the number of applications, as the staff of the Pardon Attorney may not have expanded in step with the increase in potential pardon applications. 25 Consistent with the increase in the interval between conviction and pardon, Figure  7 shows that the fraction of persons pardoned who have served their full sentence has increased. Most of this increase occurred before 1945. Since then, more than 95 percent of persons pardoned had served their full sentence, though this figure dropped to 85 percent in Clinton's last year. on the expected benefits and cost of applying and the number of clemency grants depends on the president's calculation of his net political benefits from approving an application. This yield an equilibrium number of applications and grants (see Figure 1 ) that can be estimated from time series data over the 1900 to 2005 period. We seek to estimate the following simultaneous equation system:
where N a and N p denote the number of clemency applications and grants respectively in year t (to simplify the notation we exclude year subscripts), X and Y are sets of exogenous variables, and w and u are residuals.
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The X variables in equation (5) include the number of persons paroled (the greater the number, the smaller the number of persons seeking commutations); the average time from conviction to pardon (the longer the time, the smaller the discounted net benefits of a pardon and hence the smaller the number of applications); the number of pending applications in the beginning of year t from prior years (the greater the number pending, the smaller the chance the president will act favorably on new applications and the smaller the number of applications); a time trend variable that picks up the combined effect of left-out variables (e.g., the growth in the federal prison population); and three time period dummies (prohibition, wartime and postwar periods) that may influence applications. For example, we expect Prohibition to increase the number of applications because of the large number of persons serving sentences for violating the unpopular liquor laws. The Y variables in equation (6) include the same time trend and time period dummies used in equation (5), the number of persons paroled plus the following additional variables: the president's party; whether the president is in his first or second (or subsequent, in the case of Franklin Roosevelt) term and whether he is in his last year in office (on the theory that the president grants more clemencies is his last year); the crime rate (the higher the rate, the greater the electorate's concern about crime and the fewer the number of clemency grants); and the proportion of democrats in the House of Representatives (a greater proportion may reflect a more liberal electorate that is softer on crime and so views clemency more favorably).
Recall that in the model N a depends on N p but the latter does not depend on N a . That is, the decision to file a clemency application depends on the expected number of grants but the president chooses the number and types of persons to pardon that maximize his net benefits without regard to the number of applications (assuming, as is always the case, that the number of applications is substantially greater than the number of grants). One might expect, however, that an increase in N a would increase the number of clemency-suitable applicants and thus increase N p . In terms of Figure 1 , an increase in N a (a rightward shift in the supply curve) would lead to a positive shift in the president's de-mand curve and an increase in N p in equilibrium. To test this hypothesis, we added N a as a right-hand variable in equation (6). Table 3 describes in more detail the variables in the regression analysis and Tables 4 and 5 presents the regressions. Table 4 contains regression estimates of equation (6) for pardons and commutations separately over the 1900-2005 period, but not applications (equation (5)), because separate data on pardon and commutation applications are not available before 1967. Table 5 presents two-stage-least squares regressions of equations (5) and (6) for clemency (pardons and commutations combined) applications and grants. All regression estimates use robust standard errors.
Overall, the regression results support the model. Turning first to the pardon and commutation regressions (equation (6)) in Table 4 , we find that democratic presidents (who we assumed earlier would be less tough on crime) are more likely to grant both pardons and commutations. The coefficient on Dem is positive and statistically significant in both regressions and of substantial magnitude-there is roughly a 25 percent increase in pardons and a 44 percent increase in commutations under Democratic presidents. None of the other president-specific variables (FirstTerm and Transition) are statistically significant, although presidents appear more likely to grant pardons during their second term than during their first term and (surprisingly) fewer pardons during their last year in office-with the dramatic exception of Clinton's last year, indeed his last month. The Democratic house variable (DemHouse) is positive and highly significant in the pardon but not the commutation regression. Why the difference? A possible explanation is that pardons attract greater public attention than commutations. Hence the president stands to gain greater benefits (or lose less) from a pardon than from a commutation the more liberal is the electorate (as measured by the percent of Democratic house members). Consistent with this explanation, DemHouse has a positive and significant impact on pardons but not on commutations. Notes: (1) All regression use robust standard errors; (2)) "*" denotes significant at 5% level and "**" significant at 1% level in 2-tailed test. (3) All R-squares are adjusted Table 4 also includes three dummy time variables to test the impact on pardons and commutations of Prohibition (1919 Prohibition ( -1933 and the four war and post-war periods (World War I and II, Korea, and Vietnam). We predict that weakening public support for Prohibition in the 1920s and 1930s would increase the president's net benefits from granting clemency to persons convicted of violating the liquor laws. Thus we expect and find that the number of pardons and commutations significantly increased during prohibition. Since the president can probably realize the benefits of clemency sooner by commuting a person's sentence than by pardoning him after he completes his sentence years later, Prohibition should have a bigger impact on commutations than on pardons. The regression analysis supports this hypothesis; the coefficient on the prohibition variable is more than twice as large in the commutation regression than in the pardon regression (112 compared to 54). 28 We also find a significant increase in pardons but not commutations during wartime and postwar periods (the War and PostWar variables). One explanation is that the president uses a pardon as a reward for distinguished military service. The reward hypothesis is consistent with the fact that Wilson, Truman, and Carter all granted blanket pardons (not included in our pardon data) to persons who had been honorably discharged from military service following the end of a war. In contrast, we would not expect an increase in commutations in wartime or in postwar periods. A commutation cannot be used as a reward for military service since it would have to occur before rather than after military service. (It would be odd to commute a sentence of someone who had committed a crime after being discharged from the service.) Our results also don't support the hypothesis that commutations are used as a recruiting device, to induce prisoners to enter military service.
With respect to the remaining variables in Table 4 , we find a negative and statistically significant effect of Parole on commutations but a positive and significant effect on pardons. The negative or substitution effect on commutations is understandable since an increase in the number of persons paroled, which effectively shortens the offenders' time in prison, should reduce the number of prisoners whom the president is likely to find suitable for early release via a commutation. It is unclear, however, why Parole should have any significant effect of pardons as opposed to commutations. The positive and significant coefficient in the pardon regression suggests that parole is often a first step towards an eventual pardon, although the time lag between parole and pardon would attenuate this effect. Finally, we observe a negative and significant time trend in both the pardon and commutation regressions.
The two-stage least squares regressions in Table 5 combine data on pardons and commutations for the period 1900-2005 and also the shorter period 1931-2005, which allows us to include data on crime and on the average time between conviction and pardon. The economic model predicts that the number of clemency applications will depend positively on the likelihood of a clemency grant and negatively on both the time interval between conviction and clemency (the longer the interval, the fewer the number of periods to enjoy the benefits and the greater the costs in obtaining a grant) and the availability of substitutes, such as parole.
The number of clemency grants (or, as shown below, the likelihood of receiving a grant) has a positive and significant effect on clemency applications in both regressions (5.1) and (5.3). The elasticity of applications with respect to grants (at the mean values) ranges between .6 and .7, implying that a 10 percent increase in grants increases applications by about 6 to 7 percent. This is consistent with our model, which implies an elasticity of less than one, since otherwise total applications would not be an increasing function of the probability of clemency. 29 We also find that an increase in the number of persons paroled reduces the number of applications significantly-the implied elasticity is small 28 The difference between the prohibition coefficients in equations (4.1) and (4.2) is statistically significant. Moreover, this difference is also apparent in Figure 2 where commutations (the difference between the clemency and pardon curves) rise more rapidly than pardons during the period of prohibition. 29 To see this, imagine that the elasticity equaled 2 and let p=g/a where p is the probability of receiving a grant, and g and a equal the number of grants and applications respectively. Then a 10 percent increase in g would lead to a 20 percent increase in a and hence a decrease in p.
(between .2 and .6) indicating that a 10 percent increase in the number of persons paroled is associated with a 2 to 6 percent reduction in applications. Notice the negative and significant effect of the distance variable (the average time from conviction to pardon) on the number of applications. The greater the distance, the shorter the time period over which one can enjoy the benefits of a pardon and the weaker the incentive to apply for a pardon. This, in turn, shows up in a decline in clemency applications. The regression coefficient on the distance variable indicates that an additional year of waiting time reduces the number of applications by 68, which implies an elasticity of 1.2. 30 Results are mixed for the three time-period dummy variables in the application regressions. The number of applications increased during Prohibition, but the effect is only significant in the post-1930 regression (though it is nearly significant in the 1900-2005 regression). 31 Applications decrease during wartime and the post-war periods, but the effects are only significant in the 1900-2005 regression. The number of pending applications tends to be positively associated with applications, though the effect is only significant in the 1900-2005 regression; this suggests that the positive correlation between applications in two successive time periods offsets the disincentive to apply for clemency in the current year if there are a large number of pending applications from prior years. Lastly, we observe a positive time trend in applications that corresponds to the increase in the 1900 to 2005 period in the number of federal prisoners (and persons released from prison) that make up the pool of potential clemency applicants.
The clemency regressions in Table 5 include the same right-hand-side variables as the pardon and commutation regressions in Table 4 , plus two additional variables: the number of applications and the crime rate (available since 1930). We noted earlier that an increase in applications should increase the number of clemency-suitable applicants and therefore increase the number of clemency grants, while the higher the crime rate the higher the political costs to the president of granting clemency and the fewer the number of clemency grants. The results in Table 5 support these hypotheses. Applications have a positive and significant effect on clemency grants in both the 1900-2005 and post-1930 regression. The crime rate has a negative and significant negative impact on clemency grants. 30 An increase in distance should only effect pardon applications, which account for 42 percent of clemency applications since 1969 (separate pardon and commutation application data are not available before 1969). If we assume the impact of distance is limited to pardon applications, then the elasticity would be about 2.9 (1.2/.42). 31 The difference between the two regressions is not surprising. Assuming there is lag in sentencing prohibition violators, we would expect that the main increase in applications would occur during the later years of prohibition, which are the only ones included in the post-1930 regression. Notes: (1) All regression use robust standard errors; (2) The absolute value of t statistics are in parentheses; (3) "*" denotes significant at 5% level and "**" significant at 1% level in 2-tailed test. (4) All R-squares are centered.
The effects of the other variables on clemency grants in Table 5 are similar to those in the single-equation estimates presented in Table 4 . The number of clemency grants is higher for a Democratic president (Dem) and House (DemHouse) although these effects are only significant in the 1900-2005 regression. The coefficients on the president's term (FirstTerm) and his last year in office (Transition) are negative but never significant. As before, the number of grants is higher during Prohibition, wartime, and the post-war years, but these effects are only significant in the 1900-2005 period. Parole has a small but significant positive effect on the number of clemency grants, which reflect the offsetting positive and negative effects of Parole on pardons and commutations, respectively, in Table 4 .
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